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mentioned property is especially desirable 
in the case of those coating agents which 
are processed by the so-called coil coat 
technique (that is to say lacquer coatingof a 
continuous web of sheet metal, which is 
shaped only after coating has been 
effected). . 

The coating agents according to tee 
invention can be applied in high 
concentration and thus reduce the lacouer 
costs, the contamination of places of work 
by solvent vapours and the amounts of 
energy and time required For curing the 
lacquer. 

Stoving lacquers which are low in solvent 
or free from solvent are are based on 
aimnoplasts + polyester arc already known. 
Thus, German Offenlegungsschrift 
(German Published Specification) 1,644,848 
provides solvent-free coating agents based 
on fatty acid-free polyesters and specific 
aminoplasts. The coatings produced in 
accordance with the example in this 
publication exhibit good mechanical 
properties but these deteriorate markedly 
after pigmentation. 

Coating agents which are low in solvent 
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vide 
.*y free 
in which 
.cessary for 
coil-coat coatings are combined. 

Surprisingly, it has now been found that 
coating agents which give lacquer coatings 
with very good mechanical properties, 
exceptionally good weathering characteris- 
tics and outstanding adhesion to sheet metal 
are accessible by a very specific choice of 
the individual polyester components, the 
molar ratios of these components and the 
molecular weight of the polyester to be 
prepared. 

Ihe present invention provides a coating 
sgent comprising an organic solvent and a 
binder composition comprising a mixture of 
a first brnder component and a second 
binder component in the ratio of from 5 to 
30: 95 to 70 wherein the first binder com- 
ponent is an aminoplast and the second 
binder CO mponent is a linear polyester 
which contains hydroxyl groups and 
carboxyl groups, has a molecular weight of 
from 2500 to 5000, and is obtainable by the 
polycondensation of: 

a first condensation component comprising 
from 9 to 20 mol % of hexanc —1 ,6-dioi and 
from 91 to 80 mol % of an alkanediol 
component which comprises (I.) from 69.9 
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(54) COATING AGENT FOR THE PRODUCT ION O F COATINGS 
WHICH ARE RESISTANT TO "WEATHERING 

BAYER AKT1EN- or are solvent-free and are based on amino- 
plasis and linear polyesters of at least two 



(71) Wc, - j 

GESE LLSCH AFT. a Company organised 
under the laws of Germany of 509 
Lcverknscn, Baycrwerk, Federal Republic 

5 of Germany, do hereby, declare the 
invention for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be parti- 
cularly described in and by The following 

10 statement:— , 

The present invention relates to coating 
agents which, after stoving. give hi^l-glosfi 
coatings of great hardness and high 
elasticity, which are distinguished by such 

15 an excellent adhesion to sheet metal that 
they are able to withstand even extreme 
deformations of the substrate. The last- 
rnendoned property is especially desirable 
in the case of those coating agents which 

20 are processed by the so-called cod coat 
technique (that is to say lacquer coating of a 
continuous web of sheet metal, which is 
shaped only after coating has been 

effected). _ A m 

25 The coating agents according to toe 
invention can be applied in high 
jncent r ation and thus reducR rhe l acqiJ&r. 



Sicarboxylic acids and at least two glycols 
arc known from German Auslegeschrift 
(German Published Specification) i,805*t82 
and the glycol component employed is an 
ethylene glycol/propane-l>2-diol. mixture* 
These coating agents are suitable for the 
production of high quahty transparent 
coatings: however, with a pigment content 
the good properties deteriorate greatly and 
then no longer .meet the requirements in 
practice. . . , 

An object of the invention is to provide 
coating agents which are substantially free 
from the said disadvantages and in which 
the advantageous properties necessary for 
coil-coat cqalings are combined. 

Surprisingly, it has how been found that 
coating agents which ^vc lacquer coatings 
with v&ry good mechanical properties, 
exceptionally good weathering characteris- 
tics and outstanding adhesion to sheet metal 
are accessible by a very specific choice of 
the individual polyester components, the 
molar ratios of these components and the 
molecular weight of the polyester to be 
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costs, the contamination of places or worx 
by solvent vapours and the amounts of 
30 energy and time required for curing tne 
lacquer, 

Stoving lacquers which are low in solvent 
or free from solvent are are based on 
aminoplasts + polyester arc already known, 
35 Thus, German Offenlegungsschrjt 
(German Published Specification) 1,644,S41J 
provides sofvent-free coating agents based 
on fatty arid-free polyesters and specific 
aminoplasts. The coatings ' produced in 
40 accordance with the example in this 
publication exhibit good mechanical 
properties but these deteriorate markedly 
after pigmentation. . 

Coating agents which are low m solvent 



prepared. 

The present invention provides a coating 
agent comprising^ an organic solvent and a 
binder composition comprising a mixture of 
a first binder component and a second 
binder component in the ratio of from 5 to 
SO: 95 to 70 wherein the first binder com- 
ponent is an aminoplast and the second 
bindor* component is a linear polyester 
which" contains hydroxyl groups and 
carboxyl groups, has a molecular weight of 
from 2500 to 5000, and is obtainable by the 
polycondensation of: 

a first condensation component comprising 
from 9 to 20 mol % of hexane ^1.6-diol and 
from 91 to 80 moi °' D of an alkanediol 
component which comprises (I.) from 69-9 
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to 20 mol % of ethylene glycol and (2.) from 
30. 1 to 80 mol % of a diol component com- 
prising from 50 to 100 mol % of neopentyl 
glycol and from 50 to 0 mol % of 2-ethyi- 
propane — 1,3-diol, with a second conden- 
sation component comprising (1.) from 88 
to 100 mol % of aphthalic component com- 
prising from 65 to 100 mol % of phthalic 
acid or its anhydride and from 35 to 0 mol % 
of isophthaKc and/or tercphthalic acid and/ 
or an anhydride thereof, and (2.) from 12 to 
0 mol % of one or more of cycloaliphatic 
dicarboxylic acids having from 8 to 12 
carbon atoms and/or saturated aliphatic 
dicarboxylic acids having from 5 to 12 
carbon atoms. 

In another aspect the present invention 
provides a binder composition as defined 
hereinabove with reference to the coating 
agent of the present invention. 

In further aspects the present invention 
provides- a method of coating a metal 
surface comprising applying a coating agent 
according to the present invention to said 
metal surface, and staving the coated metal 
surface and a coated metal surface 
produced by said'method. 

Preferably the polyesters employed are 
linear polyesters having a molecular weight 
of from 3,000 to 4,000. The composition of 
the first condensation component is 
preferably from 15 to 20 mol % of hcxanc- 
1,6-diol and from 85 to 80 mol % of the 
.alkarxediol component, which most 
preferably comprises from 30 to SO mol of 
"ethylene, glycol and from 70 to 50 mol % of 
the diol component. 

Cyloalinhatic and saturated aliphatic 
dicarboxylic acids which can be used arc, 
for example, cyclohexane dicarboxylic 
acids, glutaric actd, adipic acid, suberic 
acid, sebacic acid or decaneticarboxylic 
acid. 

The average molecular weight is deter- 
mined as a number-average by means of gel 
chromatography in tetrafiydromrane using 
a standard curve. 

The polyesters can he prepared in a 
manner which is in itself know by a conden- 
sation reaction according to customary 
processes. In general, the mixtures of raw 
materials are allowed to react at 
temperatures of from 140 to 250°C in an 
inert atmosphere, for example under 
nitrogen, with the elimination of water until 
the desired molecular weight (or the corres- 
ponding, viscosity or acid number, which are 
easier to determine) is reached. 

Suitable ammoplast resins include, for 
example, melaimne-formaldehyde con- 
densation products or urea^ormaldehyde 
condensation products. Mela mine resins 
arc all of the conventional m el amine- 
formaldehyde condensation products which 
65 are optionally etherified with saturated 
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monoalcoUols with I to 4 C atoms, such as 
those described, for example, in French 
Patent Specification 943,411 or in D. H. 
Solomon, The Chemistry of Organic 
Fflmforraers, 235—240, John Wiley & Sons, 70 
Inc., New York. 1967. The melamine resins 
can, however, also be wholly or partly 
replaced by other cxosslinktog aminoplasts, 
such as those described,, for example, in 
"Methoden der Orgaaischen Chemie" 75 
■ ("Methods of Organic Chemistry") 
(TTouben-Weyl), Volume 14/2, part 2, 4th 
edition, GeOige Thieme Vcrlag, Stuttgart, 
1963, 319 et seq. 

When preparing the polyesters, attention 80 
must be paid to the fact that both the 
molecular weight and the composition of 
the rwlyesterinflnence the properties of the 
coatings produced from the coating agents 
according to the invention. As a rule, an 85 
increase in the molecular weight is coupled 
with an increase in the elasticity with, at the 
same time, a decrease in the hardness. The 
composition of the polyester also has a 
similar effect: whilst the elasticity increases 90 
and the hardness of the coatings decreases 
with a higher proportion of aliphatic dicar- 
boxylic acids and with a longer chain length 
of the aliphatic dicarboxylic acids, the 
coatings containing an increasing 95 
proportion of aromatic and/or cyclo- 
aliphatic dicarboxylic acids are, con- 
versely, harder and less elastic. An increase 
in the proportion of isophthalic acid or 
terephthalic acid leads to greater hardness 100 
and lower resistance to weathering, whilst 
an increase in the hexane-l,6-diol content 
has an adverse effect on the hardness. 

In connection with the weight ratio 
polyester/aminoplast, it must be taken into 105 
account that the hardness of the coatings 
increases and their elasticity is reduced as 
the proportion of aminoplast increases. 
These rules make it possible, without diffi- 
culty, to produce, within the scope of the 110 
claimed range, coatings which have 
precisely the desired properties. 

Organic solvents which are suitable for ' 
the coating agents according to the invention 
are the customary lacquer solvents, such as, 115 
for example, alcohols with I — 4C atoms, 
such as methanol, ethanol, n-propanol, iso- 
propanol and the butanols; acetic acid 
esters with 2 — 4C atoms in the alcohol 
component, such as ethyl acetate and butyl 120 
acetate, or ethyl glycol acetate; ethylene 
glycol monoalkyi ether with 1 — 4C atoms in 
the allcyl radical, such as ethylene .glycol 
monomethyl ether, ethylene glycol mono- 
ethyl ether and ethylene glycol monobutyi 125 
ether; aliphatic and ahcychc ketones, such 
as methyl ethyl ketone, methyl isobutyl 
ketone, cyelohexanone and acetone; lower 
ethers, such as tetrahydrofurane; 
chlorinated hydrocarbons, such as tri- 130 
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chloroethylene; and aromatic hydro- 
carbons, such as benzene, tohiene, and 
xylene* or mixtures of the said solvents. As a 
rule the solvent is employed in an amount 
of from 5 to 35% by weight of the resulting 
solution. 

The coating agents according to tne 
invention can contain customary 
auxiliaries, for example pigments, now 
control agents or filters. The lacquer films, 
which are usually applied in a layer 
thickness of 20a to 30u, can be stoved at 
temperatures of from 180 to 340°C 

As is known, the through-curing of 
pofyestct/aminoplast binders is accelerated 
by the addition of an acid. When polyesters 
with a very low acid number are used, acid 
catalysts can be added to the coating agents 
according to the invention. Thus, For 
example through-curing is greatly 
accelerated when 05% by weight .relative 
to the sum of the components A ana B, ot p- 
tolucnesulphonic acid is added. 

It is also possible to add about 1 to 5% by 
weight, relative to polyester, of an 
anhydride of a dicajrboxylic acid which 
reduces the temperatnrc at which the 
coating agent can be cured, for example 
maleic anhydride, to polyesters which have 
a low acid number hi order subsequently to 
increase the acid number and thus to lower 
the stoving temperatures even without the 
addition of acid catalysts. 

Unless otherwise stated* the parts 
indicated in the examples which follow 
denote parts by weight. 

EXAMPLE L 
90 mol % of a phthalic component con- 
sisting of £079 parts of Phthahc anhydride 
(77.8 mol % of the phthafic component) and 
666 parts of isophthalic acid (22J2 mol % of 
the phthalic component); 293 parts of 
adipic acid (10 mol %); 622 parts oT ethylene 
glycol (55,6 mol % based on the diols other 
than hexane diol-1.6), 835 parts of 
neopentyl glycol (44.4 mol % based on the 
diols other hexane dioi-1.6) and 474 
parts of hexane-l,6-diol (IS mol % based on 
all of the diols) are heated under a nitrogen 
atmosphere, in a melt condensation 
apparatus, whilst slowly raising the 
temperature to 240° C in the course of 20 
hours and the mixture is kept at this 
temperature until an acid number of less 
than 10 is reached. The resulting polyester 
is dissolved in a solvent mixture of 
cthyigfycol acetatc/b enzcne-tomene-xyiBne 
mixture (Solvesso 150, commercially avail- 
able product from Messrs. Shell Hamburg; 
60 Solvesso is a registered Trade Mark) 
(mixmg ratio 1:3, relative to wcnjfrt) to give 
a 65% strength by weight solution. Tne 
molecular weight of the polymer is 3640. 



Example 2. 

Under the conditions according to 65 



Example 1. 999 parts of phthalic anhydride 
(70 mol % based on its combination with 
isophthalic and terephthalic acids present), 
320 parts of isophthalic acid. 160 parts 
of terephthalic acid the cornbined 
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phthalic and terephthalic acids being 
present in - a mol % of 30 in com- 
bination with the phthalic anhydride, 189 
parts of ethylene glycol (31.1 mol % based 
on the diols other than hexane-l^-dioll 351 
parts of neopentyl gjycol (34.5 mol % based 
on the diols other than hexane-l t 6-diol) f 351 
parts of 2-ethylpropane-l,3-diol (34-5 mol % 
based on the diols other than hexane- 1,6- 
diol) and 114 parts of hexane-1^4iol(9raol 
% based on all of the diols) are subjected to 
a polycondensation reaction and the 
reaction product is dissolved. The 
molecular weight of the polymer is 3280. 

EXAMPLE 3. 
Under the conditions according to 
Example I, 95 mol % of a phthalic 
component consisting of 1,782 parts of 
phthalic anhydride (663 mol % of the 
phthalic component), and 1,000 parts of 
isophthalic acid (33.7 mol % of the phthahc 
component); 293 parts of adipic acid (the 
adipic acid being present in an amount of 10 
roof % based on its combination with the 
phthafic component) 622 parts of ethylene 
njycol (55.6 mol % based on the diols other 
than hexane-l,6-diol), 835 parts pf 
neopentyl glycol (44.4 mol % based on the 
diols other than hexane-l,6-diol) and 47* 
parts of hexane-l*6-diol (1 8 mol % based on 
all of the diols) are subjected to a polycon- 
densation reaction and the reaction product 
is dissolved. The molecular weight of the 
polymer is 3820. 

EXAMPLE 4. 
Under the conditions according to 
Example 1, 90 mol % of a phthalic 
component consisting of 2,016 parts of 
phthalic anhydride (77.8 mol % of the 
phthalic component) and 646 parts of 
isophthalic acid (22.2 mol % of the phthalic 
component); 284 parts of adipic acid (the 
adipic acid being present in an amount of 10 
mol Y based on its combination with the 
phthafic component) 362 parts of ethylene 
glycol (30 mol % based on the diols other 
than hexane-l,6-diol > 708 parts of neopentyl 



glycol (35 moi % based on the diols other 
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parts of hexane-l 5 6-diol (9 mol % based on 
all of the diols) are subjected to a poly- 
condensation reaction and the reaction 
product is dissolved. The molecular weight 
of the polymer is 3470. 
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WHAT WE CLAIM IS:— 

1 „ A coating agent comprising an organic 
solvent and a binder composition com- 
prising a mixture. of a first binder com- 
ponent and a second binder component in 
the ratio of from 5 to 30:95 to 70 wherein 
the first binder component is an anrinoplast 
and the second binder component is a linear 
polyester which contains hydroxyl groups 
and carboxyl groups, has a molecular 
weight of From 2500 to 5000, and is 
obtainable by the polycondcnsation of: 
a first condensation component comprising 
from 9 to 20 mol % of hexane -1,6-dioI and 
from 91 to 80 mol % of an alkancdiol com- 
ponent which comprises (L) from 69-9 to 20 
mol % of ethylene glycol and (2,) from 30.1 
to 80 mol % of a diol component com- 
prising from 50 to 100 mcl % of neopentyl 
glycol and from 50 to 0 mol % 2- 
ethylpropane -1,3-diol, with a second con- 
densation component compnsing (1.) from 
88 to 100 mol % of a phthalic component 
comprising from 65 to 100 mol % of phthalic 
acid or its anhydride and from 35 to 0 mol A 
of isophthalic and/or terephthalic acid and/ 
or an anhydride thereof, and (2.) from 12 to 
0 mol % of one or more of cycloalipbatic di- 
carboxylic acids having from 8 to 12 carbon 
atoms and/or saturated aliphatic dicar- 
boxylic acids having from 5 to 12 carbon 
atoms. . 

2. A coating agent as claimed in claim 1 
wherein rhe organic solvent comprises from 
5 to 35% by weight of the coating agent. 

3. A coating agent as claimed in claim 1 
or claim 2 wherein the organic solvent 
comprises one or more of Che customary 
solvents specifically mentioned 
hereinbefore. 

4. A coating agent as claimed in any of 
claims 1 to 3 which includes one or more of 
a. pigment, a flow control agent and a filler. 

5. A coating agent as claimed in any of 
claims 1 to 4 which also includes an acid 
curing catalyst. # , , . c 

6. A coating agent as claimed in claim 5 
which contains up to 0.5% by weight 
relative to the binder composition of p- 
toluenesnlphonic acid. 

7. A coating agent as claimed in any of 
the preceding claims which contains from 1 
to 5% by weight, relative to the polyester, of 
an anhydride of a dicarboxylic acid so as to 
rednce the temperature at which the 
coating agent can be cured. 

8. A coating agent as claimed in 
claim 7 wherein the anhydride is maleic 
anhydride. , . _ 

9. A coating agent as claimed in any oi 
rhe preceding claims wherein the linear 



polyester has a molecular weight of from 
3000 to 4000- 

10- A coating agent as claimed in any of 
the preceding claims wherein the first 65 
condensation component comprises from 
15 to20mol%ofhcxane-l > 6-diol and from 
85 to 80 mol % of the alkane-diol 
component. , nn 

11. A coating agent as claimed in any of tv 
the preceding claims wherein the allcanediol 
component comprises from 50 to 70 *uol y£ 

of the diol component and from 30 to 50 
mol % of ethylene glycol. . 

12. A coating agent as claimed in any ot /:> 
the preceding claims wherein said one or 
more cycloanphatic and/or saturated ali- 
phatic dicarboxylic acids comprises one or 
more of a cyclobcxane dicarboxylic acid, 
glutaric acid, adrpic acid, suberic acid, 50 
sebatic acid or decanedicarboxylic add. 

13. A coating agent as claimed in any of 
the preceding claims therein the pory- 
condensation is carried out at from 140 to 
250*C in an inert atmosphere. S3 

14. A coating agent as claimed m any of 
the preceding claims wherein the 
arninoplast is a melamine or ureaformalde- 
hydc condensation product. 

15. A coating agent as claimed m claim 14 w 
wherein the melaminc-form aldehyde 
condensation product is etherified with a 
saturated monoalcohol having from 1 to 4 
carbon atoms* . 

16. A coating agent substantially as 9o 
described hereinbefore with particular 
reference to Example 5. 

17. A coating produced using a coating 
agent according to any of the preceding 
claims. ___ 

18. A method of coating a metal surface 
comprising applying a coating agent 
according to any of the preceding claims to 
said metal surface, and stoving the coated 
metal surface. « D 

19. A method as claimed in claim IB 
wherein the coating is applied in a layer 
having a thickness of from 20/i to 30^. 

20. A method as claimed in claim 18 or 
claim 19 wherein the stovmg is effected at a 110 
temperature of from 180 to 340° C. 

21. A method of coating a metal surface 
substantially as described herein with parti- 
cular reference to Example 5, 

22. A coated metal surface produced by a 115 
method according to any of claims IS to 21. 

23. A hinder composition for use in a 
coating agent, which binder composition is 
as defined in claim 1. 

24. A coating substantially as described i^> 
hereinbefore with particular reference to 
Example 5. 
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□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 
, GRAY SCALE DOCUMENTS 

^sLINES OR MARKS ON ORIGINAL DOCUMENT 

j^REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




